Apolipoproteins B, C-III and E in two major subpopulations of low-density lipoproteins.
To determine the concentration and distribution of apolipoproteins C-III and E in low density lipoproteins (LDL) of d 1.025-1.043 g/ml, fresh human plasma was fractionated by single-spin density gradient ultracentrifugation into five layers. Two major subpopulations including layer 2 (d 1.025-1.029 g/ml) and layer 3 (d 1.032-1.043 g/ml) were isolated and characterized by determination of flotation coefficient, neutral lipids and apolipoproteins B, C-III and E. The apolipoprotein B/C-III/E ratio of layer 2 was 100/(3.3 +/- 2.0)/(5.1 +/- 2.9) (wt/wt) and that of layer 3 was 100/(0.61 +/- 0.32)/(0.58 +/- 0.29) (wt/wt). These weight ratios corresponded to molar ratios of 1.0/(1.90 +/- 1.16)/(0.74 +/- 0.42) and 1.0/(0.34 +/- 0.18)/(0.08 +/- 0.04), respectively. Layer 2 contained 6-23% of the total plasma apolipoprotein B or 7-27% of total LDL2 (d 1.019-1.063 g/ml) apolipoprotein B. Layer 3 contained 41-65% of plasma apolipoprotein B or 62-86% of LDL2 apolipoprotein B. About 5-17% of apolipoprotein C-III and 8-30% of apolipoprotein E in plasma are distributed in layers 2 and 3 with the majority present in layer 2. These results show an evident apolipoprotein heterogeneity of LDL2 isolated from normolipidemic subjects. Moreover, they show that the relatively small amounts of apolipoprotein C-III and apolipoprotein E in lower-density segments of LDL2 take on a greater significance when presented in molar rather than weight concentrations. The existence of different ratios of apolipoprotein C-III/apolipoprotein E in layer 2 and layer 3 suggest the presence in LDL2 of varying amounts of several discrete apolipoprotein B- and/or apolipoprotein C-III- and apolipoprotein E-containing lipoprotein particles.